" DOCUMERT RESUME - : g
- - .' \“ N ] )
. ED 114 063 P 1 S ,.\ IR 002 687
AUTHOR'A N Bramhle, Hlllqam J.;~And Others . .

TITLE - . = Performance of AESP Transmlssaon/Receptlon ‘Equipment;
N Summer and Fall, 1974 Technical Repoft No. 5.
INSTITOTION - Appalachlan Edhcatlon Satelllte Project, Lexington,

.v‘ . KY.
SPONS AGENCY ° National Inst. of Fducation (DHEW), Washington, -

- - ’ . D C. \b- ~ . ’ . ‘ ’ ve L ) f’

- *PUB DATE .  Jul 75 . e - f
GRANT .'- ! AESP-TR-5 ” y - ‘
NOTE /. . . . 63p.i:For related documents see ED 103 .006- 009 and ;R
., 002 688- 90 ' 4

"EDRS PRICE MF-$0.76 HC-$3.32 Plus postage ) o %l -
DESCRIPTORS *Communication Satellites; Data Collectlon° *DelLvery

~ Systenmns; Demonstration Projects; Edncatlonal Radio;
Educational Television; *Equipment Evaluation; State !
. of the Art Rev;ews~ *Telecommunlcatlon. *Vldeo g )
- . . Equipment /‘

IDENTIFIERS *Appalachian Education Satelllte Pro;ect.—Four f
* . - Channel Audio;,Four Channel Data Collectlon°‘vﬁF
’ Teletype Relay Systems » _ - ¥

w

ABSTRACT . ' »’ f :

. Appalachian Education Satelllte Project (AESP),x051ng
the ATS-6, satellite, has designed a. variety of multi-media 1earn1ng
act1v1t1es 1ntended to upgrade the quality of instruction 1n
Appalachia. Four modes of commupicationg(televised programs,‘: SN
_four-channel audio review, four-channel data collection and- ana1y51s,
and VHF-teletype relay system) were each evaluated according to'the

_follow1ng criteria: uses, equipment requirements, o;ganlzatgonal
requlrements and the quality of communication. This is the thvof 12
volumes in the technical wreport series on AESP. (EMH)

oy

-

A [] . )

.**********i**ﬁ**************t******************************************
ok Documents acquired by ERIC 1nc1ude many informal unpublished
* materials not availablé from other sources. ERIC makes every e fort
* to obtain thé best copy available. Nevertheless, items. of margihal
* reproducibility-are often encountered and this affects the quallty
* of the microfiche and hardcopy reprbductlons ERIC makes avallggle
* yia the ERIC Document Reproduction Service (EDRS). EDRS.is :not

* responsible for the quality of the orlglnal document. Reprodudtlons
* supplied by EDRS ‘are the best that can be madé from the orlglnal.
£

* ¥ * *A:l',‘*,**

**********************************************************************

L *




'/ Equipment Reliability . <

Eeéhnical- a

appalachian
education

satellite:
project

g




N

Q

ERIC

Aruitoxt provided by Eic:

+

. 1
a e > ' '
/ . ‘ . .
. . . \ o . < ‘
PERFORMANCE OF AESP TRANSMISSION/RECEPTION EQUIPMENT
g SUMMER AND FALL, 1974 ' ' .9
‘ - Lo ~ -
< . a ;\
’ ~ T . ‘
. . . ‘ T «
~ e . ] ,
" Prepared by. )
o Dr. William J. Bramble, Director of Evaluation™ -

~ Claudine Ausness, Assistant to the Director
James‘R; Freeman,. Assistant Projéct Engineer

T uty, 1978 N | S

' oy
4 . t U 5. DEPARTMENT OF HEALTH, )
EDUCATION & WELFARE . i
: .  NATIONAL INSTITUTE OF :
{ ..« ' EOUCATION ' . ‘
" THis DOCUMENT HAs BEEN HERRO b
3 DUCED EXACTLY AS RECEIVED FROM . .
. THE PERSON OR ORGANIZATION ORIGIN® .
ATING IT POINTS OF VIEW OR OPINIONS :
0 . STATED DO NOT NECESSARS SRE . g - ‘ i
 SENTOFFICIAL NATIONAL INSTITUTE OF Sl T
EDUCATION POSITION, OR POLITY - )
' ~ 4 Ca
“ . :
-~ D
- .
- L I . " - ~

3 C | ,




L d

The Tethn1ca1 Report Ser1es of the Appalachian Educatﬁon
' Satellite PrOJeCt is ed1ted and pub11shed by the RCC Eva uat1on P o

Component at the Un1vers1ty of Kentucky, Lex1ngton, Kentucky .
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INTRODUCT IO

The App11ed Techno1ogy Satellite (ATS) demonstrat1on is a

o - progect d1rected by the National Aeronaut1cs Space Adm1n1strat1on

(NASA) to demonstrate ‘the var1ous funct1ons satellites can perform

.-ATS F/6,- the f1na1 sate111te in the series, was 1aunched in May, 1974

. v

- 7

" " (see sate111te and 1aunch and orbit sequence 111ustrat1ons) The

[}

~as the co11ect1on of metero1oq1ra1 dafa,.the detect1on and rout1nq of

a1rcraft, and the operatﬂon of te1ecommun1cat1ons re]ay systems

The Appa1ach1an Educat1on Sate111te PrOJect (AFSP) was one of

- \

six educational te1ecommun1cat1ons eyper1ments on ATS-6. In order to

. r
o~ '

\\demonstrate educational funct1ons ATS 6 cou]d perform many of the
}//1he AESP courses were designed to exp1o1t d1f-

.1earn1ng act1v1t1es

N\
_ . sate111te in the ATJ ser1es, ATS 3, 1aunched in 1§%7 The main uplink
b /

) stat1ona-¥mre at Rosman, North Carolina, Morrison outs1de Denver,

tion of satellites and earth "stations) c -

+ Identification.of AESP Sites

*

At each of the three points of the black triangles in Figure 1

is one of the 15 AESP reception sites. 0Often they were "located at

Pegional Education Service Agency (RESAs). Ten of the sites were

™

- " more than 20 experiments’ planned for 'BTS-F included such var1ed act1v1t1es

g - ferent capab111t1egh\? ATS- 6 used 216ne or in conJunction with another'

Colorado, and at Goddard Space Flight Center in Mary1and (see illustra-
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Fredonia, ,N.Y.

. .Olean, N.Y.
R .Edinboro,

)

Tenn.
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Ala.

Tenn.
.Ala.

Ala.
Rainsville,
Guntersville,

N.C.
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LaFollette,
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Huntsvillq,
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I
J
K
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M
N
0

Pa.
Md.
*
Va.
?ville, vVa.

. Cumberland,
McHenry, Md.
Keyser, W. Va.
Norton
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A
B
C
D
E.
F
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via ATS 3, as we11 as receive te1eViSion programs Via ATS-6.

receive-only terminals (ROT) that could only.receive taped
oT) ve tape

~ and live televised prograns Via ATS-6. Onetsite,in each triangie was.

-

. /
an intensive termina1 (IT that couid transmit and receive two- way radlo

. -
-

Organization of AESP - o o o . ' o

¢

~ As indicated i Figure 2 the technical aspects of the AESP are-

fuhdér the direction of NASA and its” subagents who supplied and controiied

'{-"’

the satellites. The Federation of Rocky Mountain States (FRMS) Broad-

cast. and anineérinq Division (B & E) in Denver, Coiorado coordinated -

‘ contact between NASA and the ground terminais in the Health Education

“Telecommunications Network (HET). AESP Enqineering was responsible for

‘ordering, instaiiing, and maintaining the ground equ1pment at the fifteen

-

Appaiachian sites.

Scope of TechnicaiiReport 5 a . -

W -~ . s
X . Many of the instructioral-modes were designed by the Resource
» %4

of ATS-6. Consequentiy, many of ,the 1earningvactivities depended on sat-

ellite transmiSSion This\technicai report describes the site reception

'equ1pment necessary for sateiiite interface and ‘attempts to ansmer the
‘vquestion, "How effect1ve1y did the AFSP qround equipment. and technica1
_procedures work?" This report provides information_heipfui in answering

57 the following soec1fic questions

N bhat equipment was used to perform the different ¢
learning activities? \

) Hodﬁiong did'it take to set up each system?

-

Coordinatiné\Center (rRCC) in‘Lexington, Kentucky, to exp]oit the capabilities

’
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. . ?

_— ‘ f . , o
® How good was reception for each system?

.

~ @ How well did the equipment ineeach system work?

° .wﬁat types of problems occurred?
® What are some ways the proje&t could -be made more
effective from a technical point of view? -

)
+




METHOD

NATA COLLECTION AND ORGANIZATION

t

OSources of Inforwat10n ) - ‘ | . , e

e N . *e

\*' The AESP Evaluation Component qathered 1nformat1on on how we11 the
AESP site enu1pwert operated over a S$ix-month base periqd. This report
is an attempt to coa1esce the op1n1on§ of peop1e fam111ar in d1fferenb
ways w1th the s1te equfpment 1) the s1te coord1nators who mon1tored
" the equ1pwent at the 1oca1$s1tes, 2) the bmpn1tors of the equ1pment at
the Resource: Coord1nat1nq Center, 3) the eng1neer1ng technicians re-
spons1b1e for 1nsta111ng and ma1nta1q1ng the equ1pment, and 4) the

/

student userssof the equ1pment

0rqan1(at1on of Data
[ ‘ *

This report con<1sts of f1ve m1n1atur§ reports on the effect1veness‘

&

of - the techn1ca1 aspects of the AESP act1v1t1es affected by sate111te

transm1 ssion:

1) Te1eVised Programs: the effectivene§s-qf the site equipmeht-_
used to receive-taped and live, televised programs de1ivered
via ATS-65 | ’

2) Four-Channe1 Aud1o Review: the'effectiveress of the four- -
_ channe] audio s1te equ1pment used- to. receive the four- -
- Q\‘channe1 instruction celivered via ATS I
3) Fpur-Phanne1 Data Co11ect1on the effectiveness of the site
eva1uat1on equipment tr1ggerpd by satellite to e1ectron1ca11y

po11 and code stadent reqpnnses to aud1o review quest1ons,




»

‘) .‘ ‘- | ]0 , _.’M.. \

14

<
[N

o /4) VHE-Teletype Re]ay System: the effectiveness of the VHF

and teletype systems as a means of relaying, yia ATS-3,

administrative and instructional infarmation.
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N > . .
' ~ CRESULWS A . RS
Lo % "AESP DEMONSTRATIONS. B
o SN -
. _ o oo
‘ : Televised Programs
. \ — . -
B ), NG 4 B
“Use of Tele v1sed Programs < - = Lo S, ¢

N

- 0

P
In 1974 the AppaTach1an Educat1on Satellite Proaect produced
pretaped and/or 1ave te1ev1s1on ser1es for three coursess For use

~ during the summer of 1070 12 sate111te de11vered ha1f hour5 preéaped“"i

o

N 1ev1s1on programs and 4 three- quarter -hour, 11ve, 1nteract1ve Sem1nars
W

ere deve1oped for both the d1aqnost1c and prescr1p;hve read1ng 1nstruc-

t1on "(DPRI) course for K-3 teachers and the career educatidn course for

. e1ementary teachers (CEF). For use daring the fa11 of 1974, 16 hour-

tr

1ono, 11ve, 1nteract1ve sem1nars were deve1obed for the career educat1on

course for secondary teachers (CFS) These programs d1ffered from. f
t

J §
‘graduate- Jeve1 c1ass'$re$entat1ons on a un1vers1ty campus 1n that they . °

cons1sted 1arqe1y of documentary film showthq 1nterv1ews w1th content

experts and teachers and actua1 c1assroom app11cat1ons of 1nstruct1ona1

procedures~.

Vo “ - .

Ident1f1cat1on of De11very°Route

- ) ’ .9

To ‘televise programs v1a fhe ATS-6 sate111te, 1t was necessary to

dev1se a means whereby the +e1e§%570n s1gna1s cou1d be de11Vered to the
]

- classroom s1tes from the RCC broadcast stud1o aﬁ the Un1verS1ty of

Kentucky in Lexington, kentucky As dep1cted in Figure 3, the television

-0

signals were transm1tted from the studio over te1ephone lines to the access
/
stat1on in Rosman, North Paro11na Frow the access stat1on the s1qna1s

were up11nked to ATS-6 for re1av to paraho11c antenna systnms at the s1tes

oy

L 49 7

? .

Lo
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 BROADCAST STUDIO

_FIG. 3: AUDIO-VIDEO DELIVERY SYSTEM
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S cassette player for recording programs; and throuah the'window'it'is

-

R4 .

‘Identifdcation.of Television Rec;gtion Equipment S e

At each of the 15 s1tes, the te1ev?§10n recept1on system c0n- L

s1sted of an outdoor, 10-foot-in- d1ameter parab011c antenna pos1t1oned
1 RY} ,9

on qn ad3ustab1e mount In the p1cture of’the recept10n equ1pment

Cat the 1ntens1ve site in Cumberland Naryland the parabo]1o antenna

y

is the d1sk shaped rece1ver Mounted on- the back of the parab011c
antenna was a preamp11f1er that awp11f1ed the s1qna1 The preamp11fier'r
was connected to the 1ndoor receiver by a 100 ﬁoot coax1a1 cable. -The
solid state, 2.5 GHz H;Pt.(Hew]ett;Packard) receiver c0nverted the )
'sionais_to%a video baseband. In the picture of the c]ass at the

~ Fredonia, New York site, the H.P.' receiver is.theﬁsmaller bex resting

> -

on the shelfabove the television. Under the television.is the video |

L3

" possible to discern the fence encIoSing*the‘antenna,

‘Insta11at1on of Television Reception Equ1pmeht

The two t1me 11nes in Figure 4 identify pert1nent 1nsta11at10n
' dates for the te1ev1s10n reception -equipment at the sites and for the )\)
landline between the PCF and the up11nk at’ Rosman The fact that
there .were no cr1sscross ‘sections in.Figure 4 1nd1cates that the te1e-
v v1s10n receot1on cystem was 1nsta11ed at a11 s1tes before the f1rst ' ‘</f

-{ . ‘
-course began. :

Site Coordinator Rat1nos of TP1ev1S10n Rec;pt1on

In F1qures 5 and f are the site coord1nator rat1nqs of the

qua11ty of the television p1cture and sound for eacbjsess10n in thp

\ 2

three courses. As 1nd1cated by the sotlid 11ne in F1qure 5 there was,

averaged across sites, no more than bare]y percept1b1e d1stort1on in

L]
]

Q‘- . . 3.. .
o D '
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the television picture. The closer to 5 the rat1ng, the less d1s-
’ l'
tortion was perce1ved ‘ As shown by the broken 1ine 1n Figure 5,

what distortion there was was on1y s]1ght1y annoying. The c]oser ~
to 5 the rating, the less objectionable the raters felt the distor- e
L] - .

tion was..'The'fact that the brOken 1ine is usually higher rather

than Tower than the solidv1fne indicates that site coordinators felt -

" the distortion observed did not. 1mpa1r reception, s1rce they tended

to d1st1nqu1sh more d1stort1on than they fe]t annoyance..

S1m1]ar1y,'the he1ght of the so11d 11n£ in F1oure 6 1nd1cates

'»: that averaged across s1tes, the te]ev1s1onlsound was . usua]]y ‘nearer

to being readable with n0~d1ff1cu1ty (3 onﬂa\?-po1nt scale) than

©

readable with some difficulty (2 or less on the 3-point scale). The

. broken 11ne shoWs that the strenqth of the audio signal was usually .

- closer ‘to good (3) than fair (2). S1gna1 strength tended to be rated

<
s]1ght1y h1qher than readab111ty ‘ S

No rat1no for the qua11ty of the recept1onfare g1ven for the
two t1mes there were system w1de breakdowns The first t1me Ju]y 18

troub]e at. the Rosman uplink to ATS-6 resu]ted in a fa11ure to de11ver

~on the schedu]ed day te1ev1séd nrograms 3, 4 ahd seminar I in the

_read1ng course. The Second t1me, September 3 1974, troub]e 1n the

1and11ne to Rosman resu]ted in the 1oss of the audio port1on of tele-

vised sem1nar 1 in the fa]] career educat1on course,

»
- N .

To be categor1zed as a go- s1tuat1on the televised picture had

to be npted 3 or hygher on the dimensions of percép*ab111ty of d1stor-

~

t1on and 4 or h1qher on annoyance attributed to the d1stort1on, the
te]ev1s1on sound had to be rated. 2 or h1gher on the d1mens1ons of reada-

bility and s1qna1 strength; As shown in Figures 7 and 8, as many as

T

@
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21 F
96.5% of the sites had an acceptable television picture for the 24
pretaped and 24 live televised programs broadcast in 1974, and as

many as 95.3% had acceptable television_ sound.

Student Ratings ¢f Te1ev1s1on Re;;pt1on

In Tab1es 1 and 2 are the mean user rat1ngs for several tech-
nical aspects of the te1ev1s1on programs broadcast 1n the summer of .
1974. An aster1sk bes1de any mean 1nd1cates that the part1c1pants
rated that program s1$n1f1cantTy better or worse than the overa11
mean - for all pretaped or 11ve programi on that part1cu1ar character-

istic. The procrams are ranPed from those rece1v1ng the h1ghest to

° .

the 1owest rating on each character1st1c.

Frequency" and Cause of Na1funcf1ons

Dur1nq the f1rst Six- month period when a total of 34 hours of i
televised proqrams was scheduled for transm1ss1on over ATS 6, 13 mal-
' funct1ons in site te1ev1s1on recept1onﬁequ1pment were reported to AESP f
Engineerinq Tab1e 3-1ists the cause and date of each malfunction at
each s1te, “the tota1 number of t1mes, across a11 s1tes, each type of
malfunction occurred, and the te1ev1s1on programs m1ssed due Yo the
‘malfunction. Somet1mes a ma1funct1on occurred and no te1ev1s1on
;iprograms'were missed, e1ther because the ma1funct1on did }ot make
_reception 1mposs1b1e or because repa1rs were- made before the program

began. Out of 720 program transm1ss1ons (48 proqrams t1mes 15 s1tes),

18 programs (2.5%) were not rece1ved because site equ1pment malfunctioned.

Television Ma1funct1ons/Equ1pment - o

One index to equ1pment re11ab111ty is the proport1on of the

total number of ma1funct1ons in the te1ev1s1on,reception equipment

R
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TABLE 3 4

&

\

- CAUSES OF MALFUNCTIONS IN SIIE'TELEVF§1&Q RECEPTION EQUIPMENT

-1

. B
N - Total TV
Causes Site| Date :| Malfunctions/ - Programs
: - . ' . . Cause » Missed.
A / - .
Defective Preamplifier 23 | 9/11 to 9/17 R BN
s ‘ o) o ~ "
Broken Coaxial Cable: Assembly | 13 7/10 to 7/11 3 DPRI 1 & 2 -
« . ¢ ‘ _ ’ R o ooy
. -1 13| 9/7 to 9/19 | cES 11T
5| 13| 10/ to 10/8 .| cES vI & VIl
Blown Fuse in H.P. Receiver | 41 | 7/23 o1 - |eesovi,
4 ' .
Blown Transistor in H.P. : _ , ' '
Receiver 53 °| 10/15 to 10/18 1 CES VII
. » . ' ,
\Broken Signal Strength Meter | 13 | 7/16 to 8/ | 2 | '
inp H.P. Receiver ' ~1.53 10/29. ' o
: e
Open Audio Cable Retween TV - ! ,
and H.P. PReceiver 11 10/15 to 10/22 1 CES VII.
‘ . L )
~ Defective BNC Connector 21 | 11/26 to 11/27 2 CES XIII
to Video 23 7/9 to 7/17 DPRI 1 & 2
T ' 'CEE']Q 2; 3.
o ' 4,5, 1
'Broﬁgthémdte Meter Cable 53.| 7/30 l 1 e
. Short ‘in Encoder-Decoder 13 owe | 1 CES VIU |
TOTALS 13 18 -
LN E ﬂﬁ% ,
o Qrided »
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COAXIAL CABLE AND
* CONNECTORS,

J

!

B
o
RECEIVER
| 23.08%

wsmsee REMOTE METER CABLE
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attributable to specific pieces of equipment in the system. This’
proportion is found By d1v1d1ng the hreakdown frequency of each p1ece

‘ of equ1pment in the system by the total number of ma]funct1ons 1n the

- system. As indicated in F1gure 9?;the cables “and %onnectors caused.
ouer ha]f the problems.' It shou1d be. pointed out that the H.P} receiver
was not 1noperat1ve when the mon1tor1ng device on dhe rece1ver for, |

4 e ‘: measur1ng s1gna1 strength ma]funct1oned and that most H.P. ‘rece1ver

malfunctions s1mp1y 1nvo]ved blown fuses Therefore,-the weakest 11hk

1n the system appears to be the cables and connectors that tended to

.. bredk if repeatedly moved. o ' L .,
J. . AR

Sever1ty of Disrupt1on to the Educat1ona1 Process | S ] - 'g'

éased on the malfunctions reported totAESPlgng1neer1ng, equ1pment'

failures in the television site recept1on system resulted in the 1oss |

of approx1mate1y 2.8% of the telev1sedtprograms. Th1s proport1on was

‘ found by divfdihg the sum of prog;gm—timetlost at ipdividual sites 5

- (14.25) by the product of the number of hours of programs transmitted
times the' number of sites (15 X 34). The higher proportion of times - the

Kl . -\
A s1te cooro1nators reported no-go situations for television, 4-5%, is: due

to the fact that these peroentages included te1ev1s1on set malfunctions

v

and system-wide delivery fai]Ures, in addition to malfunctions in reception

equipment at sites. ' .

Procedures for Te1ev1s1on Program Make ug4 y - o n. _

If, for some reason, transm1ss1on was 1nterrupted between the
point of or1g1nat1on at’ the RCC in Lex1ngton and the up11nk in Rosman,

B & E’ could transm1t¢the programs to ATS-6 through the Morr1son uplink °

‘ .stat1on Just_outs1de Denver. "However, since B & E did not receive

u-l@
Ry
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% _— ) » - v‘ T
back-up. tapes .for neading programs 3 and 4 prior to the broadcast

Al

date, they were unable to broadcast -the summer read1ng'programs :

when the first system-wide failure occurred . Instead, 'reading programs '

3 and 4 were broadcast the following week a1ong w1th the other program '
'schedu]ed for thdt day (Ju]y 25), and sem1nar I was deleted “In the
second system- w1de fai]ure 1nvo]v1ng a live career education seminar
(September 3), thé content that wa¢ to have been covered was s1mp1y \agg

'presented in subsequent seminars. : (

-
N .

Retommendations Rased on Television Recept1on System Data

The fo]]ow1ng recommendations for 1mprov1ng the te]evis1on
recept1on‘system are based on an analysis of the data collected from

the 15 AESP'sites over a six-month period:

T) Mount the rece1ver d1rect1y on the rece1v1ng antenna

SO that the coaxial cab1e, respons1b1e for the most

malfunctions, cou]d be replaced with a Jess expensive,

.

less complicated, and lighter video cable that would

1 .
place less strain on the connector.

9‘4‘f~44~- 2) Install the equipment permanently in one place to
'»reduce?the number -of breaks in the connections due

to novement'of the equipment.

o 4 Wk

3) Provide 1and1jnes.withjautomaticﬁhevices for switching -
the transm{ssion\to back-up lines should the original

- . L, /
11ne malfunction.

- 4) Orient the antenna so that a 'natural or; man-made

) obstac]e is between the antenna and any compet1ng
T e transmiss1on operating on the same frequency

ﬂ‘

— .
abed .

;-
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&
- 5). Periodically practice back-up transmission procedures

to make sure an immediate soﬁst1tut$bn'of the televised

program could be made if itwnere necessary. o
£ . ' g N ~
. ~ Four-Channel Audio Review
_Use of Audio.Review : A.,~‘ _ . W' ’3=,> -

To demonstrate one educat1ona1 funct1on that could make use -
AN X

- of the four- channe] audio capac1ty of ATS-6, 24 f1fteen-m1nute aud1o

. rev1ews were deve]oped and scheduled for broadcast in the summer of

'1974. Each rev1ew consisted of four,quest1ons “Covering the content

' : . . L -
~ of the immediately preceding pretaped,television program. As shown

[

AN

<

.

in tne picture, over headphones the student first heard each question
“and four a]ternat1ve answers and thenwse]ected the'response ‘he

fe1t was most appropr1ate-by depress1ng one” of four buttons on h1s
response pad. -This keyed/njn into the audio channel on which an ex-

planat1on appropr1ate to~h1s response was given.- In the pjcture%

Werner Von Braun, Vice President of Engfneering and Development at

. Fairchild Industries, is shown takihg part in the audio review at

the.Cumber1and,>Mag§1and site. ¢

Ident1f1cat1on of the Aud1o Review Recept1on Equ1pment

The four-channel audio system is an extens1on of the te1ev1s1on
recept1on system: = the four audio channe]s wereftransm1tted as sub-;\
carr1ers above the video spectrum ConsequentIy; the parabclic antenna,
preamplifier and H.P. receiver were used both for audio-video and four-u

channel audio reception. How?zer, just as the television set is a™*

’ un1Que part of the audio-video\reception system, so the/c]assroqm

- <6 -

3
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-.distribution cable and the indiViduai response pads and headphones ‘
rthat allowed the partic1pants to select and hear one of the four audio
.channeis are unique parts of the audio revigw system. Sho?nlin Figure
JO is the reiationship between the differe parts in the system: at

each site 20 individual headsets and response pads.here cbnnected to 4

a classroom distribution cable that ran between the rows of desks in

the ciassroom to the H.P. receiver that'separatedfthe-audio signals

_received by the outdoor paraboiic anté@y

J
Installation of Four-Channe] Audio Review Equipment

As indicated in Figure 11, the‘foun-channei audio rev;ew.equipment‘
was operational at all 15 sites by July ?7 1974 The summer courses |
~were then more than half over. Inadequate quaiity controi by the manu--
facturer was one of the reasons, for the delay. Far instance, some{of.

. the.inpdt sockets from the response Ba/s had’to b;lremandfactured because
:they were so misshaped that not all the students cduid plug into the

| ,junction'connectqr. vThere were no-audio;reviews in the fall eourse;

since it ednsistedvof Tive, interactive semihars“rather than pretaped

“television Pregrams. . ' : e | F

Quality of Four-Charmel Reception

There was not enough information at the time of this report to
make.reasonabiefe;nciusions about how clear and strong audio reception
.couid‘he or how well the channel-selection mechanism might wdrk. 'what‘

can be said is that, due to improper]y designed equipment, the voicev
qua]nty was initially impaired by severe crosstaik from other channels,
static, and weak Signai strength AESP Engineering eiiminated most of .

‘the crosstaik between the channe]s taused by the incompatibie de51gn

~

. .
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of the H. P receiver and the classroom disbritution-ambTifier, by
remov1ng the 1nd1v1dua1 ground on the classroom d1str1bution-'

amplifier andlrep1ac1ng it with a common ground.

Recommendations ﬁgged on Four-Channe1 Audio Review Data

No conc1us1ons about the bas1c soundness and re11ab111ty of ‘
the four channe1 equ1pment can be made at th1s time, since 11tt1e
gata were co]1ected and what was co11ected was probably b1ased by
" the host111ty of many s1te coordinators and students ‘toward the system
by the time~it did become operat1ona1 Many of the-students continued
to receive pr1nted copies of a11 or part of the rev1eu/a£terithe system .
was installed, s1nce it was 1n1t1a11y hard to understand what was sa1d

|

on the review. Consequent1y, the effectiveness.of the audio format-
f" ' e )
alone was never demonstrated, simce students both heard. and read the

programs.

- - Four-Channe] Data Collectien and Analysis

A variation on the instructional use of the muqti channe1
capac1ty of ATS-6 for audio review is the adthTon of prerecorded
s1gna1s on the tapes faor the po111nq of student selections. Upon recogn1tion
-_of a command tone accompanying each aud1o review quest1on de11vered
v1a ATS-6 the c1assroom encoder-decoder initiated a;po111ng sequence
cf the student pos1t1ons In the picture of the students watch1ng
- te1eW1s1on, the encoder decoder is, the 1arger box under the H.P..

réceiver on the she1f above the te1ev1s1on, The data obta1ned were

coded by the classroom encoder-decoder by means of an audio tone that

'shifted Frequencies”jn accordance with the information received. The

’
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data were then stored on cassette tapes in an adjoining tape recorder.

The tapes were sent to the RCC where the data were translated by a E

-~

master decoder.

The Appa]ach1an Educat1on Satellite PrOJect S Eva]uat1on Component ‘

"

requested this- add-on to the four-channel aud1o review system to obtaip )

. accurate response frequencies in a system where correct answers were

evea]ed to the students and a1so to try out what cou1d be a useful
system for formative eva]uat1on. For 1nstance, preliminary versions of
taped programs could be piloted on sample audiences scattered throughout

the region whose needs the programs were to meet. The audiences could

"be asked at seélected points any dichotomous question, such_as, "Do you

understand what he has just talked about." or "Are you interested in

what he 1s d1scuss1nq°" In th1s way, port1ons of programs unclear or

-]

_un1nterest1ng to the tarqet aud1ence cou1d be 1dent1f1ed and reworked

before they were,f1xed in f1na1 form.

Instal]ation of Four- Channel Eva]uat1on Equipment

For economic reasons only seven sites were prov1ded with the

additional eva]uat1ve,four-channe1 audio equ]pment, As 1nd1cated in,

Figure 11, the'four-channel audio evaluation‘equipment had not been
made fu11yvoperationa1 as of January, 1975. The cTassroom encoders for

the e1ectronfc collection of four—channel audio ‘responses had to be

]ashipped to the s1tes before they were tested because the master decoder

required to trans1ate what was recorded. on the encoders had not been !
constructed. When a11 the data equ1pmént was installed and tapes were

received at the RCC, difficulties were encountered 1n decod1ng thertapes

»

It was discovered that the problem lay.in the way. the data was recorded

Lo
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‘ In1t1a11y; there was one.synchronizacion bit and a who1e chain
of data. wnen the ?1uttes of the tape recorder caused a data bit to
drop‘out,:synchronization was lost and subsequept data cou1d not be |
recovered. It then became necessary to redesign the information encoding
process. The classroom encoder-decoder was,modifjed so that a synchronized )
word nas associaced_with each ddta word. This nay when -there was flutter

in the tape and the data bit was lost, the machine would synchronize

1tse]f on the next data bit.-

Desian Prohlems g <

A1thoygh the four-channel audio eva1uatigncsystem was not opera-

mtiona1 during the summer courses, it is possible to identify some of the

.

desion‘prob1ems that occurred. The main probdem with the system was poor
oua]ity control. For instance, one of the things initially wrong was that
‘the'connections-in the c1assroom encoders and the master decoder were |
poor1y soldered. For this reason, any movement of the machines caused
enough vfbretion to make data being coded or decoded uninterpretab1e .,//

More%d1stort1on ocrurred when the data were recorded on tapes due to the

] magn1f1cat1on of the inherent flutter in the cassettgwrecorder

Recommendations Pased on the Data -

Based on'the‘exoerien%e of working wjtn the equipment and tHe

manufacturer to make thelsystéﬂtoperationa1; there seem to be several

ways the-systemzcouﬂd,be a1tered'to iﬁgrove its potential reliability:

!
1) Add J dev1ce that a11oWs the students to, type in
" their student numbers, so that it is no 1onqer )
'\ necessary~for stydents\tobose response pads matched
- to their student;nombers if monitoring of individua}

] Y i : : o ‘ w
response patterns is important.

43 o L
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2) /Consider the advanta;es of a'mechanical_rather than -
‘electrical“means for collecting, delivering and?
e dispTaying the data: 'tirst;'if a means was_devised
whereby students cou1d punch their answers on paper
tape as they se]ected them,bthe'data cou1d be trans-

- mitted 1mmediate1y>over ATS-3 using'an already
functioning te1etype'de11very system; second1y, a»/(j
hard copy of the-data would be automaticaf1y made,

S0 the prqcess of transcrib1nq 1nformat1on off the
decoder would. not be necessary, th1rd1y, 1t would .
be less expens1ve to use te1etype equ1pment a1ready

. at a11 the sites ‘rather than suooly more than half
. of the sites who do not 4et have encoders with the

;o0 % ’
equipment. ,

VHF-Teletype Relay System

Uses: of the VHF Teletype Relay System

The AESP sought to demonstrate two educat1ona1 uses of the

g ~capacity of ATS-3 to deliver vo1ce and taped data:' as an adm1 1stra—

t1ve device for connect1no those- produc1nq, manag1ng, eva]uat1ng andy

-

1mp1ement1ng centra]ly produced courses and as an instructional means

“~

whereby 11ve,_te1ev1sedlsem1nars could be interactive.

The need for re1iab1e and economical 1ines of communication

between course producers and users arises out of the bas1c economic

advantage of centra11y produced courses--that content experts do not

¢

have to be at sites. Since those administering courses are rare1y

. content experts, pr0fess1ona1 evaluators, or techn1c1ans, the site

.w&. . . l .
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coordinators,@‘ten need to talk with'soneone who "knows" what to do--
if the course.is to run smoothly. | | |
The VHF-teletype system was also used to approximate on livé : ‘;%('
television -programs the persona]ized’atmpsphere of, the traditiona1' ,t
c1assrpom, by making it possibTe for students=to ask their teachers
and other experts questions. The moderator directed thebquestions

coming in from the sites to members of the panel, which was made.up

of visiting content experts and teachers.

| Relay Procedure o ™~

]
A relay system was set up hetwnen sites with landline and

“f’;]lvgny‘caoab111t1es- F1Ve,0f»the.15 s1tes, the intensive
i)

saieli;
siteé;\Wére@equipped to transmit and receive radio signals via ATS-3.

As depicted in Figure 1? voice and data mode commun1cat1ons were

relayed from the five ma1n sites to the broadcast studio via ATS- 3

Questions and 1nformatton requests from the 10 remaining anc111ary : ,
sites were sent by'1andfjne te1etype.to the.five'main‘sitesbfor relay

over ATS-3.
Identification of VHF-Teletype Equipment < s

The a1umqnum cordscrew-shaped po1ar1zed antpnna, dep1cted in -
the picture of the Cumher]and “Marytand, outdoor recept1on equ1pd%nt :
served as the common antenna for- the trapsmission and reception of .
radio %ignais via ATSTB. ﬂpunted on thisi"heiical"‘antenna in a o / :
weather-proof enc1o§ure was a‘transistorized, preamp1ifierfdpp1exer |
that amp11f1ed the rece1ved signal. Voice dr taped data could be trans-
mitted via sate111te by means of the VHF conso]e and te1etype machine
seen 1in the phcture show1ng the Huntsville, A]abama, site coord1nator ¥

calling in. The te1etype machines at the 1ntens1ve site had an

R
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"~ ANCILLARY SITE

12: VHF-TELETYPE RELAY SYSTEM
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“ Seminar Questions Via VHF Satellite Delivery System S
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:'Insta11at10n of VHF Teletype qu1pment

RCC Operator Ratings of Quality of Voice Reception °

-~ A 40.

additional switch for‘thé selection of landline or satellite delivery.

The landline te1etype system consistéd of a conventional teletype -

. . . ) '
mach1ne and a data access arrangement.

g

e

As shown in Figure 13, it was not unt11 July 18, two weeks after

“the summer courses started that the five main sites had reliable VHF

voice Capabiijty; It was August 7+ when the Summericourses were fore
than half over, before all the main sites had VHF data (tape) capab111ty
A11 15 sites had pperationaT,]andline teletype systems before the.
summer'Courses started (Jdne 21). The main sites had operational tele-

copier systems as early as'Apri] 1.

N

"During the summer and fall tourses, the RCC called the main sites

_almost every weekday and usua]]y twice on seminar days, excludlng the

two- week break between the courses. The_RCC operator rated the quality

of the VHF transm1ss1ons from the five main. sites acceptable'88.1 percent

. .of the t1me In Figure 14 are the rat1ngs Elven each program day. 'For

a voice trgnsm1ss1on to be acceptable it had to be at least readable with

fair signal strength. The sites d1ffered in the percent of time. the1r

- Ty
80% &r site 31; 87.9% for site 415 and 83.

 signals were rated acceptable:- 90.77% for@t; 11; 89.2.,5 for site 21;

T

5 for site¢%TT— —

Site Coordinator Pﬁt%ﬁés'of the Ouality of VHF Voice Reception

Site cooré1nators reported the que11ty of VHF voice transm1ss1on

' accqgtab]e 95 percent of/the t1me (91% at s1te 11; 97% at site 21

—

3

96% at site 31; 96% at s1te 41; and 90% at site 51). However the qua11ty

\
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-of the reception in Lex1ngton was substantiaiiy poorer than at the .

) Sites, being acceptab1e only 88. 1 percent of the time. Thisiwas due
. to interference from petee radios that made it necessary‘to reiocate'
“in November, 1974, the helical antenna between two buildings that
"~ acted as shie1ds."Difierences in the reported quaiity df reception
at thevindividuai sites may-be due to differences in.rater perceptions, .”
different 1nterpretations of the rating guideiines, varying approx1- :
‘ mations of proper antehna aiignment and/or different functibning N {f }s,p-xghwiip
levels of ‘the site equipment. VariouS'factors, singularly and in com; .
.cbination, could make a VHF transmission unacceptabie: competing trans- '
mitters, antenna misaiiqnment 1oss of power in the transmitter; |
1nterference from experimenters uSinq ATS- 1 when atmospheric conditions

caused multiple= path reflection of the Signais, and degradation of the

satellite Signa1 due to heavy 1onization in the atmosphere

/ . | \ .- '
Frequency and Cause of VHF-Teletype Malfunctions at Intensive Sites/

Delivery Method

L]

R . (Z( At the intensive sites--the five main sites and the broadcast
; ) 1
* studio--there were 26 ma]functions in the communicationS“system As

1nd1cated in Table 4,.seven of these maifunctions occurrggﬁin the S

" equipment n!cessarytfor sate111te.de11very of voice and taped data; -
12‘were infthe te1etype_termina1 necessary for landline or satellite -

delivery of data and sevem were in the equipment necessary for landline

P
delivery of voice and data.
. N f
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'accounted fo% nearly half of. the ma]funct1ons, wh11e the other ha1f of

Ma1functions in VHF-Te1etype éystems,at’Intensive Sftes/Equipment
and Mode _ e :
Identified in Fiqure 15 are the proportions of the malfunctions

b}

fn‘the system attr1butab1e to different pieces of equ1pment All seVen

: a1functions associated with satellite delivery affected the capabi11ty

to transm1t in the data mode, wh11e only three. of these ma1funct1ons

a1so affected the- capability to transm1t in the voice mode (the rece1ver

R4

and the coax1a1 cab1e) A 1 ma1funct1ons assoc1ated w1th 1and11ne

'de1ivery affected the ab111ty to transmit in‘the data mode Ma]functions .

in the, teletype machine, used for the recept1on and delivery of data, o - .2//

o o . . _0- .\V . L\
.regardless of whether it was transmitted by sate11ite or 1and1ine, :

the ma1funct1ons 1s almost even1y d1v1ded between equ?pment assoc1ated .

-
v

with sateT11te and with ]and11ne de11very. ST L |
. . . ‘ N

~ .
Frequency and Cause of Te1etype Ma}fUnctJons at the Anc111ary Sites

The anc111ary or receive- on1y s1tes were equ1pped to deliver and

receive voice apd datajviak:;nd11ne. The causes, 1ocat1€ns and dates Ofﬁi

the 16 mal;ﬂnctions that occurred at the ancillary sites are'identified

in Table 5.

§ L]
: i@ . -

Ma]funct1ons 1n Teletype Systems at Ancillary S1tes/Equ1pment andﬂMode

; 1ed in Figure 16 are the proportion of the 16 1funct1ons - B
in the 1and1fﬁe%ee1etype system attributable to d1ffereﬁt<p1eces of

equ1pment Near1y two-thirds of. the ma\funct1ons (10) occurred in N 0 N

equ pment necessary for data transmissions only, and only qne of. the »

rewa1n1ng ma1;antions occurred in equ1pment that affected on1y the

voice mode. d Y , L ' ‘ =4 ‘ .,"( 7

Z
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FIG. 15E " PROPORTION OF MALFUNCTIOMS IN THE VHF—TELETYPE EQUIPMENT
| AT INTENSIVE SITES . ' ’
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_Sever1ty of Ma1funct1ons in Commun1cat10ns System

ﬂ- | * The. VHF and te1etype ma1funct1ons d1srupted commun1cat1ons to
varyinq deqrees, depend1ng upon whether the system was 1noperat1ve or

mere1y impaired, whethe one- or: both of the two optional de11very modes

at the main s1tes wasdd@‘perat1ve, and whether the criterion for
jddqinq the severity of the ma1function was the number of days tefore

the manunction was repaired, or'the number of seminarS'during which -

the system was 1noperat1ve .\s ‘
As 1nd1cated by the starred dates in Jab]e 4 at the six
1ntens1ve s1tes 10 out of the 26 ma1funct1ons d1sab1ed both 1and11ne
and sate111te de11very of data However, all of the 26 malfunctions
at the 1ntens1ve s1tes rendered only one of the de11very modes 1nopera-
t1ve at any one time. Therefore, the main sites were never w1thout
eitheerHF/1and1ine Vbice or data options. At the ancillary sites
there were 16 failures in the landline delivery system that made either
data or voice transmission imposs1b1e, as indicated in Table 5. Whiie
more failures occurred-at'the madn sites that used the communications

y |
system more, the main sites were totally without means of communication

| less often than the ancillary sites.. ‘ \

b
_Effect1veness of VHF as_an Administrative Dev1ce r

If the funct1on of the VHF system is to facilitate commun1cat1ons
~ between the Resource Coord1nat1nngenter and the sites, one index to the_"“
_effectiveness of the,system is the number of attempted contacts with'the

main sites that were successful. The: co]umns in F1gure 17 show the pro-
port1ons of the VHF transm1ss1ons for each main s1te that were readab1e,

not readable, and not answered.
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Effectiveness of VHF-Teletype Re1ay o

- From an 1nstruct1ona1 rather than an adm1n1strat1ve point of-
.v1ew, the pr1mary value of the commun1cat1ons relay system between
" the antillary and main sites and the broadcas} stugio was the trans-
&nother index'to the .

-

re11ab111ty of the commun1cat1ons system then, is the percent of times

mission of sem1nar~quest1ons via sate111te

transm1ss1on was poss1b1e dur1nq seminars. Since there were 23 sem1nars -
broadcast and f1ve relay networks, trere was a tota1 of 115 poss1b1e
Jsem1nar quest1on re1ays between the ancillary sites and the ma1n ‘sites
(1andline) and the main site and the broadcast studio (sate111te) '
" _Nine of those re1ays or 7. h% were disrupted by'one or more of the three
.c1assroom sites exper1enc1ng ma1funct1ons in the landline or sate111te
de11very equipment. Three t1mes during seminars- the broadcast stud1o

was unable to receive or transmit via satellite or landline ‘in the voice

"or data mode (3/23 = 13.04%).“

: C :
"Recormendations Rased on VHF-Teletype Data

1) Install a twin element gas-fi1ded‘protector, similar
to the circuit protectors in the telephone system,

to reduce the frequency of shorts in the Data ‘Access

Arrargemert due to voltace transc1ents.

2) Prov1de an acoustic sound hood to reduce the noise

of the te1etypp 1f it must be located ih the c1assroom

‘ 3), Insta11 a te1ephone company suppbled Toop to the
k\\' :  teletype mach1ne that would make it possible for

‘messages to be left when the machine was unattended.

o3
o
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'CONCLUSIONS

Summary of Information on Equipment Operation

\\‘

® The te1ev1s1on recept1on systems at the 15 classroom s1tes .~
-and the 1and11ne from the broadcast sf’g1o to the access R .

stqt1on were installed before the first televised program.

Q There was, averaged across sites, little perceptable

distortion in either the television picture or the sound.

-

R L There'were‘13 mé1functions in the site television reception
. equipment in f1ve and-a-half months of use during which 48
televised proqrams were transmitted for a tota1 of 34 lhours.

QA .-

® iess than 3 percent of the televised programs were not
received by-individua1'siteg‘aue to malfunctions in site

reception equipment.
. ® On two out of 31.transmission days, malfunctions in the

. . |
delivery system caused system-wide failures.

L The‘summer courses were more than half over before thé :
’ four-channel instructiona1 equipment was installed, and
« the four-channel evaluation equfpment was still not S

opérational when the fall course ended.

. 7
Q . ’ a.d
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O At all 15 sites the 1and11ne te]etype was installed_ before -
the\ﬁt§§t courses began, GKt the main s1tes did not have
* the additional capab111ty to de11ver by sate111te unt11

severa] weeks after the courses started.

® VHF voice recebf?on met defined standards between 88%
,aanQB% of the'time,;dependi%g'upbn whether the ratings

. | | .
were made by the RCC operator or the site coordinators. .

h

® :Whether de]ive}ed by satellite or 1and[1ne; the voice

"1
2}{;; .
~

mode was more relidble than the data mode, since equipment

o
«?&?

4, ey

specific to the data mode broke Mown more than six times
as often as equipment peculiar to the voice mode._‘

~

o At the five main sites, equipment necessaryffor the
'de11very via satellite of voice and data was inoperative |
19 times; and equipment necessary for the delivery via

landline of voice and data was inoperative 19 times.

. ® _During 23 seminar broadcasts, approximately 8 percent

of the seminar question relays were hindered by mal-
functions that rendered one or both delivery modes.

inoperative.

b 5 '~ Recommendations

~ As the different systems were discussed; suggestions on ways

to improve—the efficiency of the equipmen§ in the system were made.

The following additioqgj observatiens on AESP teehnical procedures are

. , .
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1) Instead of a precoUrse training course at some "

s * central location, a slide series would probably

*  be a more efficient and 1ess expensive means of - -
traihing site coordinators in the skills necessary
;‘JJfﬁfor efficient operation of the technical and -

~evaluative aspects gf the project.

N 2) A centra]'cormunications officer at the RCC migdt
. ~ better coordinate the activities of the hardware
and software sections of the project thad is nQW ‘
pdssib]e with theiseparation df these functiohs

-

into discrete, autonomous units.

3) For new equipment, endugh start-up time should
 always be provided to make possible the testing

of the equipment priqr to its actual use.

-

4) In orddr to shorten the time a, system is inoperative .
due to the malfunctioning of a part AESP Engineering
should be prov1ded with suffiCient back-up components

1

to lend to sites whiie repairs are being made\

,‘5)’ Since;ﬂt is likely that the same types of equipment
malfunctions will occur again and adaih; standardized,
pictoriai inStructidns for reMedying different types
of prdblems should:be deveiopedifor'site coordinators.

These instructions coulj/ﬁeﬂi;:Tﬁded\in a manual that

€
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the engineer could refer the site coordinator
to, once the problem had been identified.

“~ .
Since it takes time to test equipment and VwofkthE-bﬁgs,out,“

the first few months should be treated as a start—up period. For this
© reason, ‘data from the second ha1f -year of use would better indicate.
how the equipment m1ght be expected tofperform over an extended period.
HoweVer, from data based on six or less months of operation, the pre-
liminary conclusions in this report have been made'in_the hope tﬁht
they w111 be ‘helpful to those making decisions about ways to 1mprove\_.
the technical aspects.of the Appa1ach1an Educat1on Sate114te Project
:and similar projects. Included in Technical Report 12 is surmary

'informatidn.on the reliability of the equipmefit and technical procedures

used during the'spring reading course (1975). - o ' N

¢
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